The pure rotational spectrum of trioxane, (fTCO)? the trimer of formaldehyde, has been recorded with high resolution in the frequency range between 326 and 947 GHz for the main isotopomer, the l3 C, and the l8 0 isotopic species in the vibrational ground state. These new high J and K data reveal that the molecule is fairly rigid. For the constants determinable from the recorded high J and K spectra (J = 90 and K = 75) the rotational constant B = 5273.257 180(33) MHz, the two quartic centrifugal distortion constants DJ, and DJK, and the three sextic constants HJ, HJK, and HKJ are needed in the fit to reproduce the measured spectra within experimental accuracy. In addition, for the l3 C isotopomer the sextic constants HJK and HKJ are determined as well as the off-diagonal parameters d\ and di.
Introduction
Although the microwave spectrum of the lowest three R branch transitions of trioxane have been measured in 1963 by Oka et al. [ 1 ] , and several medium J transitions (J = 47) of the millimeter and submillimeter wave spectrum by Gadhi et al. [2] , it remains interesting to measure spectra of a heavy molecule like trioxane at very high J values to study the behaviour of centrifugal distortion effects in a ring molecule. With the new terahertz spectrometer at Cologne we have the possibility to measure line positions very precisely (~10 kHz) near 1 THz and above.
The rather heavy ring molecule 1, 3, 5 -trioxane, (H2CO)3, the cyclic trimer of formaldehyde, serves as an example of a fairly rigid molecule. Since trioxane is an oblate top, the population of the energy levels at room temperature allow not only high J transitions to be measured, but also high K transitions. These measurements are very valuable in determining the centrifugal distortion constants D JK , H JK , and H KJ as well as higher terms if required.
Trioxane possesses two low lying bending vibrational states, the degenerate vibration 307 cm -1
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and the vibration 1/7= 467 cm -1 . Although the associated rotational spectra have been measured in the respective 1st excited vibrational states, they will not be discussed here. The purpose of the present note is to present these measurements of the main isotopomer of trioxane and its 13 C and l8 0 isotopomers in the ground vibrational state in the terahertz frequency region.
Experimental details
The Cologne terahertz spectrometer has been described in some detail in [3, 4] , For the present measurements, which were carried out parallel to the measurement of the formaldehyde terahertz spectrum [5] , we have used high-frequency and broadband tunable backward wave oscillators (BWOs) as radiation sources up to 1 THz. Supplied by the ISTOK Research and Production Company, these BWOs were digitally frequency and phase locked to a commercially available 78 -118 GHz synthesizer from the Institute of Electronic Measurements, KVARZ, Nizhnii Novgorod, Russia. The measurement accuracy at 1 THz for unblended lines is estimated to be better than 10 kHz.
As detector we used a magnetically tuned hot electron InSb bolometer supplied by the Queen Mary College, London, UK. 
Spectra

Symmetric Species
As a rather heavy oblate symmetric top with a rel- Table 1 .
A total of 4 new R-branch transitions were measured, which together with the /^-structure lines amounts to a total of 220 lines. These new data were fitted in a least squares analysis together with the previously measured lines [2] , It is interesting to note that in the fitting procedure no higher than sextic terms are required, a manifestation that the structure of trioxane is fairly rigid. The newly determined constants (Table 2) agree well with those of Gadhi et al. [2] , but are more accurate, particularly the sextic constants.
The first few A'-lines at the band head of each J transition are blended due to Doppler broadening and can not be resolved by the spectrometer when operated in the Doppler limited mode, as is seen in Fig. 1 for the J = 58 <-57 transition. This blending is increasingly true for higher ./-transitions, as can be seen in the case of the J = 85 84 transition (Fig. 2  a,b) and the J = 90 <-89 transition (Figure 3) . For the assignment of the individual K lines, the intensity alternation due to the nuclear spin statistics is of importance also for the assignment process. In the case of trioxane all K lines with a multiple of 3, i. e. K = 3n, carry the nuclear spin weight 48, whereas all lines with K^/3 have the weight 40, where n is not 0. Thus all lines divisible by 3 are by a factor 1.2 stronger in intensity than the other K lines. This fact is clearly visible in all displayed spectra (Figs. 1, 2a, 2b and 3) . For the non-symmetric isotopomers of trioxane, i. e. the 13 C and l8 0 the intensity alternation is lost as seen in Figure 4 .
Isotopomers (H 2 CO)2(H 2 l3 CO) and (H 2 C0) 2 (H 2 C 18 0)
By substitution of one 12 C by i3 C or one l6 0 by l8 0, the corresponding isotopomers of trioxane are only slightly asymmetric, with values for Ray's asymmetry parameter K = 0.919 for (H2CO)2(H2 13 CO) and k = 0.843 for (H2C0)2(H2C 18 0) (see Table 3 ). Thus the asymmetry-splitting for both isotopomers is fairly small, and only a few low K c asymmetry doublets could be resolved. Since for both isotopomers the direction of the dipole moment is hardly changed in comparison to its direction for the main isotopomer,
Frequency
[GHz] only c-type R-branch transitions with AI\ C = 0 and AI\ A = ± 1 were observed. The appropriate new measurements of (H2CO)2(H2 l3 CO) between 313 and 615
GHz are available from the authors upon request. The only substantial difference to the spectra of the main isotopomer is the loss of the symmetry axis, and consequently the disappearance of nuclear spin weights noted as line intensity effects. A portion of the A'c-structure of the transition J = 59<-58 is shown in Figure 4 . In the region between 310 and 320 GHz, the A'c-structures of the transitions with lower J = 29 and 30 were also observed for (H2C0)2(H2C 18 0). All observed lines were fitted by an S-reduced Hamiltonian in a least squares analysis together with all data available in the literature. The determined constants agree very well with those of Colmont et. al. [6] , but are more accurate. For the first time the sextic constants of centrifugal distortion H JK and HKJ, as well as the parameters d\ and d2 are determined here for (H2CO)2(H2 l3 CO). 
